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PHARMACEUTICAL CCMP03IT 
OR FjR THE PREVENTION 
VJAARESNBURG SYNDROME 



INTENDED 



THE TREATMENT 
CANCER OR OF 



Sub] ec^L^TLl^XEDlE'rE 

The present invent icn relates to a ncwex 

. , rrnDr , s ,t:i.-.n intended for the treatment 
pharmaceutical C'.rapu^u.u 

-f p^v-phpc or of cancer, m 
or for the prevention of ^ a bet-b 

.- llll i, r th^ap-y for diabetes by 
particular to a ctilu.ar tn^apy 

cr^acma an artificial pancreas. 

" The present invention also relates to a 

.^< r .^ v ^ intended for the diagnosis and for 

■ -f t-V-iP r regression 01 

the monitoring ■-■L tut- 

cancer . 



background f_ 



f o rirring___J^he 



basis 



of the 



Te ^hri^rCl^cg^ijc.ajl 

invention . _^ 

Diabetes is a generic tern, under which =-e 

des ,„,^ disorders characterized by the combination 
o« pyuria and polydipsia. Diabetes mellitus. also 
n : med he rema£ter sugar diabetes, which can be type 
or type 2 diabetes, is due to poor functioning of the 
b „-a "cells of the endocrine pancreas (islets of 
nTngerhans,, which synthesize and secrete insulin 
" G YLn U Haeften, COKP 5. pp. 144-148 (1998,,. - - 



c-ften accompanied (type 
the target tissues to the 

Sujar diabetes is 
metabolic diseas 
world (Leahy, CCED 5, 
characterized by a defici 
and :an have serious and 
consequence - ■ - Ll - U 



diabetes) by resistance of 
ction of the insulin. 

one of the most common 
ticular in the industrialized 
pp. 73-74 .1998)). It ± s 
C y of the use of glucose, 
retimes fatal pathological 
metabolic disorders, 



scalar and neurological prorclems or retinal or 
5S:ons . Treatment with insulin requires one or 
"i^- injections fcr life. 

;; rseG u P n:lv, there is a real need to replace 
these injections with transplantable systems (Gage et 
al. ( Nature 392, Supplement 3 (1998)). 



more d 



State 



of 



f the^art 
The document Lemaigre et al . 
cDNA enccdmg hepatocyte nuclear 
hereinafter HNF-6. The naming 
hepatcyte nuclear factor (HNF ) 
which indicates that this molecu 
present in the nucl 
whether or not 



10 



(1996) describes a 
factor 6, named 
this molecule as 
an arbitrary naming 
is a factcr which is 
,7hepatocytes without prejudging 
it is related to the other molecules 
, c -.entifi.d as hepatocyte nuclear factor HNF- 1 to 
" ' P e orot^in controls the transcription of 

of thio mo-eoi ( 19 37) and Rausa et 

15 the mouse pancreas (Landry et al . 

al> (1 ' 97l) - i the hnf- 6 molecule exerts 

It is also known the- tne nwr 

\ or FNF _4 synthesis in ceils xn culture. 
* CCnr ' rCl ° n f ^ e documents mentions that 

Hcwever, none c . — encoding HNF-6 

,.,..- irn of the animal or human gen. 
20 m ° 7 c , u .ing diabetes in a whole organism. 

is capable o, causing d in document WO 

Contrary to what is sugge^ea (Scl , nce 
, 3/1 lZBa and the publication by Duncan et al (Science 
V ^, PP- 6 91-695, July 1*93). the HNF-, 

" ^ ■„ - f t^ e HNF - 4 molecule 

" tJ-' rrUm^^ gene 

m culture, bat a ™ ab i- of causing 

j ' FNF-3 molecule is not ca^b- 

Ciateces in annals, including humans 

F ,- ar .-h patent application 2 ' 
30 c^cii.e/ani.planta^ccaP.^cc^iSi^^^ 

, as , c:nsictin 3 -,t a nyar:gel of 

iecnallylsulfcn.te *n* an mte-nal 
encapsulated substance which can c 

^^t-i- he-a ceils cr of 
.angerhans, en pancreatic ^e-* ^ 

hi -^-m-^ible membrane which 
'he case is a bioc.m K .-iL- 

vi^ r-, i-suim or to the nutrients 
T^'tte substance te be encapsulated. This 
: , an be used in the transplantation o£ ceils o 
; " Df c-lls such as islets o£ Langerhans, in 



scd mm 
ocmorising 



clecule 
n cells 



6 9 6,755 
external 
; and of 
core 
ns is t 



hep at 



r.ytes . 



requi 
produr: 



insul in 



production m diabetic P c_iw , c/fi ^ 31 
p ■ n r-.t-^t application Wu ^/O^- 

in-irrational patent a tt 
- it .;-;;„., b «.-in»»lin-s*cr*tin g cell lines which 

can be m the t.,rm o_ t , whi:h 

in a biocompatible h-..drog— , 
encapsulated m ncc . rocrate d into transpiancaole 

k . r j r . nP i is optionally _nccrp-j-« 

h/dr^gei j.= ^-u^ nstipnt via a 

£lbers intended to he introduce into th, P -e 
subcutaneous or intraperitoneal route in su_h 
co treat insulin-dependent diseases . ; oi3 , 

international patent application - 5 ^-- 3 



pa 



f , r culturmg cell lines, 
rticular pancreatic ce^ 



cribes a method — - - _ 

■-apaDie 



Ulllw i.i-ts which are reimplantable in vivo in 
6liUl in such as way as to treat pancreatic diseases 



mammals 



humans or animals. 

. , , 4- -. i t- -i r nt tne ce_i 



1 ines 



Ar essential characteristic c£ th 

"te used m substitutive thernpy for insulm- 

P : "n ,SIS,: This presumes that, in these ceUs. 

r-^..^ c, the -rvr^r^:: rt:. 

GSIS aepenos in r rt = ^ 0 ^ _ glucokina8 e. 



glucose transporter - „i ana l from 

eguired for producing the o B IS signal 

, , ^ r * fhpge lines is the loss 
glucose. A recurrent problem o, th-se 

and of glucokinase (Newgari et al . , 



which is required fo 



LUT - 



he . pr . bl -em.~is'apcptosis ,Hchmeier et al., U»8 
de E at n which can be caused by glucocort looia 
hormones . 



present invention is dn-^d 
' n .^^e^uticai composition which is 

providing a n^e- ~ _^ n ^ ~. n 0 v treatment of 

CaP f le ° \ ^ancVr and" which can be used either in 
diabeCSS '1 J,, therapy or the domain of cell 

«" d ° main ° E -TSr masses or the formation 

^h->-"PY in tne form o^ ^e^iu^ 

of "an artificial pancreatic tissue or organ. 



. aim the invention 

novel diagnostic oevic 



consists in 



providing a novel - ' diagnos is ani/or 

cancer . 

CWa^>^=^^f u ne,pectedly, 
inventors have diso, /e„e 

rh - HNF-6 gene in mice snows chat 
that kneeing out ' * functioning and 

tWS F iS ..r?r fs of Ugerhans an, for the 

formation or _ ^ „. ..^ . <_ ^ r.he 

resoonse of the organism to nsu, xn . ■ - - 

■ " ^or-c have shown that other proteins - -m- 
mventois nave vH-uia^ities; on 

HH? _ 6 , ml c, share With - - — _ ^ 

the one hand, the present c «, .«* ln 
on ch e other hand, the pre ^ f ^ 
, h e homeodomaine (Lannoy et al. (13^).. 
the same family named own (abhrev ration^ ^ ^ 



the homeodomaine (Lannoy et al. ^ 

the ..me ^mily named ONECUT (abore.ia on ^ 

et al., »,.» and -o.ue.in et al ^ 

n . r -j nn some essentia. metaDoii- 

fl of proteins thus defined, which comprises m 

the family of piotei ^ Drct ein and the 

particular the HHP- 6 whlch are 

OC-3 ' certain prote ns ha™ ^ ^ 

25 essential in animals, »» F n „ hlchthe 

characterized by a uLLT- 



i ^ rii"- ihnEh-/- mice) 

_ w has been knocked ou. i.nnr. / 

diabetes. 

the 



30 



sugar diabe.es. ^ fc insu f f icient 

^-iency t, .lucose Uacguemin et 

insula secret.cn m -sp. s 3 diabetes of the 

^ ' Mted : sp-rxaneously, and this 
hnf6-/- mice is finally ^--^^ ^ cc _ 2 in the 

is accompanied by a xar,. he imcor tan=e 

r . hpqe observations illus-rat- 

pancreas- . ..:„ irq carbohydrate 

"particular through maintaining 



homeost asis, m b5ta cells . The 

Hifferentiated pnenotype o. t 

the effect o_ -«^-- 



in ,Mici:n, such molecules may he used for creating, 
^ t-n,=> HH-parai"e and/or 
oreventinq or diagnosing t,i, ^" 31a "" , 
development of a certain number cf disorders ana 
diseases, in particular diabetes or cancer, preferably 

R melanoma. 

The present invention therefore relates to a 
pharmaceutical composition comprising a suitable 
pharmaceutical vehicle and an element chcsen from the 
gr-.up consisting cf a nucleotide sequence encoding a 
10 protein which is a member of the ONFCUT family, in 
particular the HMF-6, OC-2 or OC-3 molecules, the 
nud^tide and peptide sequences of whicn are described 
h— .after, a vector comprising said nucleotide 
th- encoded polypeptide sequence and/cr a 
15 c IlI line transformed with said vector and expressing 
tr ^P said nucleotide sequences, which are m 
Pa^^cular capable of encoding the ENF-6 protein or 
another member of the ONECUT family, such as the 0-.-2 
o- nc-3 molecules. 
20 The expression "nucleotide sequence encoding 

HHF-6" is intended to mean, for the HNF-6, OC-2 or OC-3 
p,- 3 -.in, a nucleotide sequence the coding portions 
,-^ud.d in the exons) of which correspond, 
,-lscectively, to the coding sequence of the cDNA as 
25 already described by Lemaigre et al . (1996) or to tne 
aPW es as described below (encompassing the OC-2 and 
02-3 sequences), and the sequences having more tnan 
pr-ferablv more than 85%, more particularly more 
t -„ a r -0% r more than 95% homology or sequent 
30 -'^itv. with the sequence of the cCMA of the HNF-6 
r ,l^.ule as described by Lemaigre et al . (I***) or 
equivalent sequences eatable of hybridizing with tnese 
^.;., 1 ., rt , de ce-u^n-es (including the sequences of the 
V:_r a nd~ J>3 molecules:^. This hybridization takes 
, 5 ,; a - preferablv under conditions wmch are 
^ricientlv stringent s, as to identify the various 
3Pr ,n,ir seouences encoding an ammo acid sequence 
Id-ntizal or similar to the abovement loned sequences, 

ir . ^ p^-;f-; -, for other 

in particular other sequences spe^tm 



mammals, having the same function or being invoked in 
the same biochemical mechanism, in particular tnese in 
the samples below, but possibly different 
particular due to the redundancy of the genetic code, 
c 5 , riT13 p, t hybridization conditions are, m particular 
as Vllcws: hybridization at 40°C in 50% of formamide 
5 > ssr t-o mM sodium phosphate, pH 6.£, washing m 0.2 
SSP a - CO o C Modifications of these conditions can b 
provided by those skilled in the art as a function of 
10 th - length and of the GC-nucleotide content m the 
seguenoe to be hybridized. Other hybridization 
_ rd _,- inE are in particular those descnbea by 
Sambrook et al . , « 9.47-9.51 in Molecular Cloning: , 
Laboratory Manual, Cold Spring Harbor, Laboratory 
15 Pres. '-old Soring Harbor, New York (1989)). 

A^o.dmg to the invention, the gene encoding 
the -J- 6 used concerns genomic sequences encoding both 
the alpha and beta isoforms of HNF-6, as described by 
Lanncv et al. (1998). 
. 0 " The pharmaceutical composition of the invention 

can b~ used to produce genetic and/or ceil therapy for 
a patient likely to develop diabetes or suffering from 
d , at . te c likely to develop a cancer or suffering 

from a can cer, in particular from a melanoma. In the 
,5 domain of genetic therapy, the nucleotide sequence of 
the -nvention can be administered to the patient or to 
cell hnes from the patient via ex vivo treatment m 
raked fnrm using methods well known to the person 
in the art or via a vector, preferably chosen 
30 from the group consisting of plaids, viruses, 
phacemids, lipid vesicles such as cationic lipids 
^.'so^s or a mixture of these. The vector will 
:j, rirronte all the elements required t: obtain the 
^S^Z of the nucleotide sequence acccramg to the 
^Ution in the patient, preferably in the specific 
-11 Unes to be treated, such as the pancreatic cells 
inv-ived in insulin synthesis, the hepatic ceils 
inv~lv*d in insulin response or cells of the epidermis 



de rmi 



such 



melanoma 



can 
th 



^ ^.ce.-! position o f the 

. ^i- fh-racv by direct injection - i 
te USeQ " " ^ „ vivo method or by 

_. sl i s using an in vw- - - described 
,-Mfirial cellular aggregate as 
forming an aitificia. ^ 95/05 _ 31 and w , 

in P*«"t applications FR-.,-.. - trans£ ormed with 
95/23988 . Proliferation o th c ^ ^ _ t , r 

th e nucleotide sequence of , , ^ 
o£ the i-entrcn c n b b ^ ^ partlcu lar these 

known to those skilled ^ 97/49728 and WO 

described in patent app-i-a-- - 

5SV^36S. ^ v ., hi cl= according to tne 

The pharmaceutical /-H ^ ^ 

invention varies a --°'' intramuscular, 

chosen !mtrav=nou-,, 
admimstiat-cn - well known tc those 

^ a ;;::" IOT of tablets, pills, 

skilled in the art, in - component 
capsules, solutions , sy^. a gr owth 

opcion ally comprises adnu ar ^ ^ ^ ^ 5s 

hci-mone) well Known to - ^ ^ =ertain 
to induce synergistic ef^ „ so as to 

S T fl ™ e .Znt^irde effects or tcic effects 
TZ ^ Princlpl. or of the vehicle o. - 
invention. ^ product (nucleotide 

sequence or fragments thereof, 



The percentage 
sequence, ammo acid 
vector, cell line, 
c omp ositicn c an vary 
u-hich are limited 
administration, the 
acceptance of t..e 
invention by the pat 
The present 



etc . ) t 1 
according 
only tV 
t cderance 
c ompt sit ic 
ent . 



the pharmaceutical 
0 V ery wide ranges 
th e frequency of 
and the level of 
according tc the 



alsc 



relates to the use 
f the invention for 
intended for the 



- f th ~ pharmaceutical exposition 

nedicinal product 
preparing * ^ eai f 1 or type 2 

the prevention 

treatment and/oi .or tn_ P dia betes, in 

_ c the disorders imkea l - 
diabetes and j-j. t-ie 



part lcular 
functioning 
whi:h synth 
treatment of 



- 8 - 

^„>-.a >- z> the F'oor 
i'f thebeta^ cells of the endocrine pancreas 
. 3i ^ and secrete insulin, and/ or for tne 
dancer, in particular of melanoma. 



Another 
to the meth:;d f 
patient likely 



aspect of the present invention relates 
= treating a patient, in particular a 
deV eiop diabetes, suffering from 
diahetes, 1-ly to develop a cancer o, ^^ 
a specially ^.eano^ , is 

i":rt rr-;«n i™ - «- - « 

■ - ->-■•■ a- T,-nt method. 

, ^v,^ nrpqpnt inven---^ -•--<* 

A fma. aspect ^ 
t~ the protection, as a novel proauc. , .-f tn 
' , seauenc^s encoding the Go-. 

15 nucleotide and pep.id, sequen 

. aad th e sequences homologous to tn_ ^ 

mCl ' iC ' The repression "homologous sequence" is 

OC-3 — . ^ seque noes having more than 

iptPnded to mean the gene-±- ^ 
" preferably more than 8 5%, more particularly m, e 
- r mor^ than 95% homology (or sequent 
20 than n . r =, rid and amino acid 

Hp . Tit yl with the nucleic aoid ana 
^ % aq dMC ribpd m the appended sequence listing 

sequences as de^criD- rrovld -d that this 

i i-n qF'o ID No. 4 , pro/iu^a 
(SEQ ID No. 1 to SE. iu f ^ HN i7 . 6 

sequence does no, encompass the — " 

25 molecule a, d..cribed by - * ^ 

Homologous sequences are =is 

which can hybridize with the -cleot.de 
I;;.. ^ ID Ho. I «>d SBQ » No. 3 encoaxno ,h= 
r ,-, molecule. This hybridization takes place 

alio - - - n ■ _ ' _ „ -, = o 

erably under sufficiently stringent condition,, 
^^^r the therapeutic and prophylactic 
„ cl ,cati ; n mentioned above, a second application o 
"!' e sequences encoding the OC-2 and 

C,! ;::.,:: Is their use in the domain of the diagnoses 
.„,.,no of various disorders, in 
and/or :f the monitoung a 

„.„,,. diabetes and/or of cancer, 
particular of d. ^ inventlon 

A fma- aspect u~ 

= di-ancstic device such as a 
tV^fore relates tj a diagno^o 



seq 



, - ^ris^nc said nucleotide and/or 
diagnostic ki>_ -' jm P ri - u - ^ 
f th ~ .-),-- -5 GC-3 and HlSiF-6 
n^otiie sequences ot tn~ . - - , 

fences, and the various regents tended for the 
^gnosis and fcr the monitoring :f diseases, in 
s particular of dia^tes. of cancer, in particular tne 
diagnosis and .c M ton„ g of the progression of 
fo . detection based on the technical methods chosen 
from the group consisting of in situ hybridization^ 
hybridization and identification with ^ 
10 anybodies, in particular oy the --J - 
technique, methods of hybridization on a filter, on a 
sciid support , in solution, in sandwich cr» a gal^by 
d^t blot hybridization or by Ncrtnern u±u^ , — 
Wo t ,-r western blot hybridization, by labeling with 
15 isotopes or without isotopes .such as immune^ 
flU c/esoence or biotin labeling,, by the so-callea cold 
p : ob : technique or by genetic amplification (or in 
. Drc PT-OOR, LCR or LPE 

particular using ECR, r. i - - , 

amplifications,, of double immunodiffusion, of ccunter- 
immunoelectrophoresis, of hemagglutination or otner 
t -.-hniques well known to those skilled m the art which 
,Uow specific identification of nucleotide and/or 

protein sequences. 

The diagnostic device can also comprise 
25 el ^enrs which allow optional purification of a sample 
obtained from a human or animal body (such as a 
-ideological licuid), prior treatment of this sample 
adoption preampiif nation of this sample, as well as 
diagnosis and edification of this possible 
30 nucleotide or protein sequence and an analysis 
-elated with tne general condition of the animal or 

■ t- rr . arP d Tbes- various steps can be 
human patient tieated. -ne.. 

, allv - jT - „ = ina an autcmatic machine. 
:ar ried out manually ->r ia^..g 

The present invention will be described m 
35 detail in the nonlimiting examples given below with 
reference to the appended figures. 
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Examtie I 

J * .~ dif ferentiatiqru 

Detect ion_oLJ!!«l2S::£^=- Si 1 7~ _ f the skin, in 

Th ^ function of the melanocytes o. 

" ,« sd «*<™ bv UV radiation (Carreira) , - 
reSE ° nSe ; Y t^no-yt« against damage to the DNA 
to Er cte=t the he at_nc_.. 9 reduction of the 

— ^^i;; 3 ": : thai 1 . 9 ;„.. ~* — 

pigment melanin. r . dRnt , f W bv genetic 

« T "^ta^ , - tat been Coned 

analysis, and more than ~u 

(Opdecamp (1997) ) • (xerophthalmia- 
A transcription facto. 

.,^ rr factor (MITF) ) is mvolvea m 
associated tran S L: A ,t-,n r_ . ^ -achitana 
melanocyte differentiation ^ 
,-,rr-^ Tt is known that mutations 

relate; with Waardenburg syndrom (Tachi ana 
3 Xt is also Known that mutants c, the Pax - 

transcription .actors which do not have 
transcription activity ar 
and type 



nans (TdChi 
m the MITF gene 
na 
or 
this 

associated with the type 1 
i d'--^-'- / TaG qahphii) • Since 

waardenburg syndromes (Tassabehji. 

^..--ces an MITF-activating molecule, ..li- 
the rax- 2 gene a--'- „_.i f a ..fors which 

.,«i-ation of other transcriptional fa-.ors 
lde " t gene contribute to improving the 

af£ ect the Mlxr gene dlseases and can 

syndrome . 

^-^^^ - -iea 

a -rp verse tiansLi-t - 
■ or " r to detect the expression of the human 
C V . E Z re-.: and HWF-S molecules in melanocytes 

tt.F.-Ias of tne - - -ni-rcaratr. of total 

; t t — . v? virus melanoma cei-a, • 

[transnbeo by] using the murine 
Ki:A being t . an£ cnotase and other 

vrlonev leukemia viub 

* * , (Tif- technology Inc.')- - u 

reacents (random hexamei, iLi^ ufied 

1 . (1997-1999) . 



scribed by 



et a 



controlled by 
fragment. The 
were carried 
transcriptase. 
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amplification 
negative 
out : 



ontrols 
the 



>NA preparations was 
a beta- act in cDNA 
including the RT-PCR 
absence of reverse 



^"l^S and 5«.*L cell Hnes were 
obtained fro, the National Cancer Instit^ 
Th e LB3 7 3 -MEL , BB74-MEL and LB.6,,-MEL 
lines were obtained from the Ludwig Institute of Cancer 
Research, Brussels, Belgium. . 

mel_anoc 



en£2i^Ii' 



i i ng t he__ -OC- 2__ w^lecul 



e m 



'Thle ONECUT proteins are in particular expressed 
ir th , -ells of human shin. However, the leveis of mRNA 
^ " t h- C-2 molecule are particularly high. The 

% lip,,, -riding the ffl IF-6 molecule is lew 

pycression of mRNA en-cainy 

the inventors carried out an RT-PCR 
or-2 molecule, cue ^ 

i „-^.i-o<= and of melanomas. 
- ..ic of th^ PNA of melanocytes ana 

\t X Products were subjected to analysis by 
25 southern blotting based on the use of radioactive 

F r -' beS * , ^ in Fiq 1 show that it is 

rbe r ^ s .ults given m t- xy . 

possible""- use the nucleotide sequences o£ the OMBCU, 

^rny in ,r,« to ^in a differentiated diagnosis of 

^ tbe development of the melanoma. 

ju Li.t ^„i,r f-h<=- 0C-? aene is 

These r esults shew that on,, ttu. J- 



sed in the 



esse 



melanocytes of the 



skin. 



-^0 = are highly expressed 

Ev contrast, tne t*-- 

, oll linps These twe genes an 
va rious me-anoma tea ur - b - 

similar levels m the melancma lines, but 
expression varies depending en the cell 

lines tested. n lines 

Additional assays c£ transection of cell 

^ ros^ible to demonstrate 
with pdasmid constructs mad. i. P^i 



expressed a' 
the general 



pr: 



promoter is 
promoter and 
factors can 
Through the 
factor is ex; 
OC 
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■ rhe MITF 
n of this 
transcription 
i see fig • 2) • 
HNF-6 transcription 
- , s tressed in melanocytes, it appears that the 
transaction factor is responsible for 



ximai GNECUT bmdi 
important for tne 
that the OC-2 

stimulate the MI' 
discovery that 



act ivati: 
and HI IF - *3 t: 
- promo 



the 



■ f th- MITF promoter in this type of ceil 

stimulation of the MITF P nela te development, 

line, and therefore involved m ^ lan - ' partl cularlv 

— ^llirceli Xines, it ^ 

3 nsidered thac HNF-6 is a melanoma e^ 



be 



these 
the 



2 0 typ 



ma ,» s lt possible, therefore, to distmgul = n 
ce U S f ™ already di^erentiated melanocytes. 

Consequently, the genetic sequences . 
mention can he advantageously used for imping -d 
adding to the diagnosis and monitoring 
.. . a - n3 „rh.loaie S , in particular 

infections «M „ x - 

, f cancer (such as melanoma), 



various 
of certain 
and other 

TTartirulIr Waardenburg syndrome, which 
syndromes, m p.iti.ul ^ 
Hrvo lves modified expression ot 

h aff-^ in particular the abnormal development 
w£1 ,ch affe,. m P ^ gars aTlH 

the melanocytes present „n the sk. 

the eyes . 

The gene encoding the 
. _ „ rdlia te in the domain of genetic therapy fo. 
i:i^;L n ; ^Xanocyte development or for treating 
Waardenburg syndrome . 



of 
and in 



2-2 factor 



als 



E:-oairm-l_e^. 
Ceil thmej-oacy 
The 

applied t; ; 
in particui 



cf_ a^pyatijant 
; p ; at m, prctocoi described below : = 
!a cients suffering from various pacnoic 
_^-^n-s likely to develop diabet- 



n be 
lies , 



i V. 



cl , f ^ rl r ig from diabetes, o_ - 
suffering frcm a cancer, in particular 
patients affected by Waardenburg syndrome 



to 



develop 
melanoma , 
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pharmaceutical 
based on a 
combined with 



-I-arlv understood ch* 
comoositix of the invention, 
3 enetic or cell therapy, can 
treatments based on 



it the 
which is 
can also te 
use cf tther 

, r .at^g svstems, in particular cased on th, use 

^eatment consists m implanting, 
■ n a line of cells which will have 

■ . 0 f tne different latea ' . 

l rt -,Vl^ and g luc:, :1 na3e in be;a cells, ana 

,, 3ht ^ ««- — ~* e££ect : 

alur ,„-rnccads on the implantea cells. 

9 w-iahmq 200-250 a) are mad-= 

Pa — (Kistar males w=igni~g - 

■ Kn a single intravenous injection ot 

d : ib ;" c .. c : r 4 «« : «. - — 

: : b : t ;' , as set in, ^ ^ucose « tfce ur.n. - 

50 raicrc . sk ere, CaC0-*00 -ere- ; 
r , nt; . riiq 200 000 cells of tK 1 - n - 

n _,_ r ._ b , re s, described by Kessler et al . 

nr^j.bti— 1 n D i cq; 7551 , are 

^ench patent application rK-,69o, 7j b 
a_oO - t , exit 

. .V,-- nnsulin, which must be ab__ t. 

""""I::. "and t the signals of GSIS (such as 
* '~ t v. ab- to enter therein. They are 

-TMir-se) which must be aD-- ^c 
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